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Partners
Plumes and Blooms
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1. Provide data to inform managers and society about 
patterns of biodiversity across taxa, space, and time

• Integrate existing data
• Develop new methods & products

2. Build a replicable framework to allow MBON production 
under diverse circumstances

MBON Prototype:



Data Integration and Delivery
Focus on ongoing time-
series 

oldest: 34 yrs
youngest: 17 yrs

13 Data packages 
published

stable, immutable
with DOI

Data spanning taxa 
from microbes to 
whales

Reproduced from Kissling
et al 2017,  Figure 1. 



Webinization of Sanctuary Condition Reports



Species Archetype Modelling (SAM) identifies nine 
archetypes, SST and wave height important predictors

Model evaluation: Correctly 
predicts species presence/absence 
in 87% of observations

Regional prediction mapping

Rognstad et al., in prep



Percent cover at 95% confidence Top performers
New Products: Deep learning for image analysis



New Products: Remote Sensing
Phytoplankton functional diversity

Pigment communities defined with 
cluster, EOF analyses as proxy for PFTsPhytoplankton Pigment “Communities”

Catlett and Siegel, 2018.
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Bio-Optical Models Extend Biomarker Pigment Time Series
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Catlett et al., in prep.

Model Retrievals R2

TChlb (green algae) 0.815
HexFuco (haptophytes) 0.733

Fuco (diatoms) 0.856
Perid (dinoflagellates) 0.887

Zea (picoplankton) 0.541
Pigment EOF Mode 1 (Early 

upwelling mixed bloom) 0.884
Pigment EOF Mode 2

(Diatoms vs. mixed nano-/pico-
plankton) 0.852

Pigment EOF Mode 3 (Pico-
plankton vs. haptophytes) 0.454

Pigment EOF Mode 4 
(Dinoflagellates vs. mixed 

diatoms/haptophytes) 0.809



New Products: Genomics
Microbial diversity & community structure

E
ur

ya
rc

ha
eo

ta
: M

ar
in

e 
G

ro
up

 II

Th
au

m
ar

ch
ae

ot
a:

 N
itr

os
op

um
ilu

s

A
ct

in
ob

ac
te

ri
a:

 O
C

S
15

5

Fl
av

ob
ac

te
ri

a:
 P

ol
ar

ib
ac

te
r

Fl
av

ob
ac

te
ri

a:
 N

S
4

Fl
av

ob
ac

te
ri

a:
 N

S
5

D
ef

er
ri

ba
ct

er
es

: S
A

R
40

6

S
A

R
11

 S
ur

fa
ce

 1

S
A

R
11

 S
ur

fa
ce

 2

S
A

R
11

 D
ee

p 
1

R
os

eo
ba

ct
er

 N
A

C
11

-7

R
os

eo
ba

ct
er

 D
C

5-
80

-3

R
os

eo
ba

ct
er

 O
C

T

O
th

er
 R

ho
do

ba
ct

er
ac

ea

O
C

S
11

6

S
A

R
11

6

N
itr

os
pi

na

S
A

R
32

4 
(M

ar
in

e 
gr

ou
p 

B
)

S
A

R
92

O
M

60
(N

O
R

5)

P
se

ud
os

pi
ri

llu
m

S
A

R
86

Ve
rr

uc
om

ic
ro

bi
a:

 M
B

11
C

04

O
th

er
, <

0.
1%

-10

-5
-5

-4

-3

-2

-1

0

1

2

3
5

10

Lo
g2

-f
ol

d 
ra

tio
 to

 e
xp

ec
te

d

V4
V4-5 V3-4

V1-2

Alphaproteobacteria Deltaproteobacteria Gammaproteobacteria

Primer selection impacts specific population
abundances but not community dynamics in a
monthly time-series 16S rRNA gene amplicon
analysis of coastal marine bacterioplankton

Emma K. Wear ,1*† Elizabeth G. Wilbanks ,1

Craig E. Nelson 2 and Craig A. Carlson1

1Department of Ecology, Evolution and Marine Biology

and Marine Science Institute; University of California,

Santa Barbara, CA 93106, USA.
2Center for Microbial Oceanography: Research and

Education; Department of Oceanography and Sea

Grant College Program, University of Hawai‘i at M!anoa,

Honolulu, HI 96822, USA.

Summary

Primers targeting the 16S small subunit ribosomal

RNA marker gene, used to characterize bacterial and

archaeal communities, have recently been re-

evaluated for marine planktonic habitats. To investi-

gate whether primer selection affects the ecological

interpretation of bacterioplankton populations and

community dynamics, amplicon sequencing with

four primer sets targeting several hypervariable

regions of the 16S rRNA gene was conducted on both

mock communities constructed from cloned 16S

rRNA genes and a time-series of DNA samples from

the temperate coastal Santa Barbara Channel. Eco-

logical interpretations of community structure

(delineation of depth and seasonality, correlations

with environmental factors) were similar across

primer sets, while population dynamics varied. We

observed substantial differences in relative abundan-

ces of taxa known to be poorly resolved by some

primer sets, such as Thaumarchaeota and SAR11,

and unexpected taxa including Roseobacter clades.

Though the magnitude of relative abundances of

common OTUs differed between primer sets, the rela-

tive abundances of the OTUs were nonetheless

strongly correlated. We do not endorse one primer

set but rather enumerate strengths and weaknesses

to facilitate selection appropriate to a system or

experimental goal. While 16S rRNA gene primer bias

suggests caution in assessing quantitative popula-

tion dynamics, community dynamics appear robust

across studies using different primers.

Introduction

The phylogenetic composition of the bacterioplankton, the

free-living bacteria and archaea in aquatic systems, is

important in determining a community’s biogeochemical

function (e.g., Nelson and Carlson, 2012; Pedler et al.,

2014; Logue et al., 2016) and ecological interactions (Nel-

son et al., 2014; Fuhrman et al., 2015). Meta ‘-omics’

techniques increasingly allow us to interrogate bacterio-

plankton community composition (BCC) and function

together at unprecedented levels of detail. Yet sequencing

of phylogenetic marker gene amplicons, in particular the

small subunit ribosomal RNA genes supported by a num-

ber of robustly annotated databases, remains a valuable

tool in many analyses of microbial communities: to address

traditional community ecology questions focused on shifts

in clearly defined operational taxonomic units (OTUs),

such as bottom-up controls, biogeography and seasonality;

to accommodate large data sets where shotgun metage-

nomes are not financially feasible, or experimental work

with a known starting community where metagenomes

have a lower return on investment; and to resolve phyloge-

netic characterization of uncultured organisms whose

functional genes may not be well represented in current

metagenomic reference libraries.

Primers that simultaneously detect the maximum possi-

ble range of bacterial and archaeal clades have been a

goal since the development of the first set of nominally ‘uni-

versal’ primers (Lane et al., 1985), which amplified rRNA

gene sequences from all three domains. Increasing survey

depth of the diversity of microbial life has led to the identifi-

cation of taxa that are poorly amplified by common 16S
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Mock community deviation from expected 
abundance with four different primer sets:

Ordination plots of the same marine time-series 
samples sequenced with four primer sets

Wear et al. 2018



Linking Genomics and Bio-optics
• Mock communities developed for 

testing methods
• Lots of work left to answer these 

questions:
1. Can we derive PFT indices from 

sequences?
2. Do they align with pigment PFTs? 
3. Can we use PFTs to predict 

microbes?
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New Products: Remote Sensing
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Miller et al 2018

Mobile predatorsMobile grazers

Sessile invertebratesUnderstory algae

Rocky substrate

Giant kelp increases 
biodiversity through physical 

engineering

Kelp positively affects kelp 
forest species richness, 

especially sessile invertebrates 
and mobile predators

What does kelp data tell us about broader biodiversity?
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